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(54) Method for sterilising conduits that convey fluids to medical instruments, especially dental 
instruments 



(57) A method for sterilising conduits that convey 
fluid to medical instruments, especially dental handpiec- 



es (1) comprises the following steps: removing at least 
the end portions of supply branches or forlcs (2s, 2a, 2b 
and 2c) of the handpieces (1 ) from their respective rest 
positions and placing them in a container (5); introduc- 
ing a sterilising liquid in each of the supply branches or 
fortes (2s, 2a, 2b and 2c) for a predetemiined time; and 
draining the sterilising liquid out of the branches or forlcs 
(2s, 2a, 2b and 2c). The final draining step is effected 
by flushing the inside of the branches or forks (2s, 2a, 
2b and 2c) with a sterile fluid that can be supplied 
through a second branch (7) independent of the main 
water source (3). 
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Description 

[0001] The present invention relates to a method for 
sterilising conduits that convey fluid to medical instru- 
ments, especially dental instruments. 5 
[0002] It is known that the heart of any piece of dental 
apparatus or equipment is the water and air system. In 
the system, the water line supplies fluids used by dental 
equipment and patients (water or physiological saline 
for tumblers and handpieces): or consumer units (swill- io 
ing water for the spittoon), white the air line is used for 
certain items of equipment (air spray handpieces, cool- 
ing air and driving air). 

[0003] With increases in general standards of hygiene 
and in the "fragility" of dental apparatus and equipment, ^5 
several advances have been made in the design and 
function of the fluid systems of dental units not only to 
guarantee their efficient operation and durability but also 
to maintain the sterility of the conduits both during and 
after successive patient treatments. Considering that 20 
the basic structure of such fluid systems comprises a 
first main line supplying waterfrbm the mains, and a sec- 
ond main line supplying air from an external source 
(compressor), each of which has a plurality of branches 
serving the water- or air-using devices, different sys- 
tems have been designed on the basis of different meth- 
ods aimed at improving the functioning and disinfection 
of these fluid lines or parts of them, 
[0004] In particular, the present specification focuses 
attention onthe water line which is disinfected according 
to two different methods, one using a continuous cycle 
and the other a discontinuous cycle, and requiring ad- 
ditional devices to be fitted to the basic structure of the 
system: in patents DE - 3.028.550 and DE - 3.611 .329, 
the problem is addressed using equipment comprising 
a tank of disinfectant connected to a unit for dosing the 
disinfectant Into the conduits that convey the fluid to the 
devices of the dental unit, in such a way as to supply the 
water line with disinfected water according to the 
amount of water required by the devices themselves. 
[0005] On the other hand, in the solutions based on 
the discontinuous disinfection/sterilisation cyde, as dis- 
closed in patent publications EP - 111.249 and EP - 
317.521 (the laner being by the present Applicant), the 
mains water supply is shut off, and a dedicated branch 
equipped with an independent tank is used to feed ster- 
ilising liquid into the conduits that supply water to the 
handpieces. After a preset time, depending on the qual- 
ity of disinfection/sterilisation required and the proper- 
ties of the sterilising liquid, the line is opened again and 
the sterilising liquid drained out. 

[0006] The drainage of the sterilising liquid is per- 
fomned by flushing water supplied by the main line and 
opening the control valves on the handpieces so that 
the water rinses th water line and flows out into an ap- 
propriate drain. 

[0007] This method, which has been used on dental 
units for some time, has proved to be very effective and 



practical. However, the Applicant, always seeking to im- 
prove the sterilisation and post-sterilisation steps of 
dental units, has made significant changes to the steri- 
lisation method in an attempt to make it safer still, in par- 
ticular by improving the disinfection level of the step of 
draining the sterilising liquid out of the line. This is be- 
cause it has been found that the flow of non-sterile water 
from the main water source makes it impossible to main- 
tain the sterility of the conduits, thus partly offsetting the 
sanitising effect of the sterilising liquid. 
[0008] This sterilisation parameter is very important 
when it is necessary to use physiological saline for a 
treatment on a patient. In such a case, the saline is con- 
veyed along conduits that are not completely sterile, 
thus greatly diminishing the effect of the sterilising cycle 
previously carried out. 

[0009] The aim of the present Invention, therefore, is 
to maintain the conduits of the dental unit water lines at 
the highest possible level of sterility. 
[0010] Accordingly, the invention, as disclosed in the 
claims below, provides a method for sterilising the con- 
duits that convey fluid to medical instruments, especially 
dental handpieces and comprising the following steps: 
removing at least the end portions of supply branches 
or forks of the handpieces from their respective rest po- 
sitions and placing them in a container; introducing a 
sterilising liquid in each of the supply branches or forks 
for a predetermined time; and draining the sterilising liq- 
uid out of the branches or forks; the final draining step 
is effected by flushing the branches orforks with a sterile 
fluid that can be supplied through a second branch in- 
dependent of the main water source. 
[0011] The technical features of the present invention, 
in accordance with the above-mentioned aims, are set 
out in the claims below and the advantages more cteariy 
illustrated in the detailed description which follows, with 
reference to the accompanying drawing, which illus- 
trates a preferred embodiment of the invention without 
restricting the scope of the inventive concept, and in 
which: 

Figure 1 is a diagram of a part of the water system 
of a dental unit where the method according to the 
present invention can be implemented. 

[0012] With reference to the accompanying drawing, 
the method according to the invention is used to sterilise 
/ disinfect the conduits that convey fluids to medical in- 
struments, especially handpieces forming part of a den- 
tal unit. 

[0013] The handpieces are genericalty denoted by the 
numeral 1 and not illustrated in detail since they are of 
very well known type. They include a micromotor, a tur- 
bine, a scalpel, a scaler, a syringe (labelled Is), etc. 
[0014] The dental unit also comprises a line 2 that 
supplies a fluid (water) from a main water source 3, th 
water lin 2 subdividing into s veral branches or forks 
2s, 2a. 2b. 2c, each corresponding to a handpiece 1 
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forming part of the dental unit and requiring the fluid for 
its operation. 

[0015] Each branch 2s, 2a, 2b, 2c is equipped with 
first shutoff means 4, consisting of a valve, that pemnrts 
the fluid to be supplied when required. 
[001 6] The method illustrated in Figure 1 is represent- 
ed through a circuit structure consisting of different lines, 
corresponding to different steps, with reference to pat- 

restricting the scope of the inventive concept, which may 
also apply to a circuit structure that is more or less com- 
plex than the one illustrated. 

[0017] The method essentially comprises the follow- 
ing steps at least: 

removing at least the end portions of supply branch- 
es or forks 2s, 2a, 2b and 2c from their respective 
rest positions and placing them in a container 5; 
introducing a disinfectant / sterilising liquid in each 
of the branches 2s, 2a, 2b and 2c of the water line 
2 through (in the embodiment illustrated) a first 
branch 6, equipped with a valve 6v, independent of 
the water line 2 and leading at least into the branch- 
es 2a, 2b and 2c (see arrow F1 ) or flowing into the 
line itself; 

draining the disinfectant / sterilising liquid at least 
out of the branches 2a, 2b and 2c of the water line 
2 through the handpieces 1 and into the container 5. 

[0018] Thestepof drainingthedisinfectant/sterilising 
liquid is perfomried by flushing the water line and the 
branches 2a, 2b and 2c of the water line 2 with a sterile 
fluid that can be supplied by the first branch 6 itself or, 
preferably, by a second branch 7 (see arrow F2) which 
is independent of the first branch 6 and of the main water 
source 3. 

[0019] As shown in Figure 1 , the method, in this par- 
ticular embodiment, also comprises a step of closing the 
first shutoff means 4, thus isolating the branches 2a, 2b 
and 2c of the water line 2 at least at the shutoff means 
4 (that is, downstream of these branches relative to the 
supply flow direction F) before the step of introducing 
the disinfectant / sterilising liquid. 
[0020] Preferably, the step of flushing with the sterile 
fluid is at least long enough to allow the disinfectant / 
sterilising liquid to drain out and the entire water line 2 
(besides the branches 2s, 2a, 2b and 2c) which has 
come into contact with the disinfectant / sterilising liquid 
to be completely rinsed and flushed through the hand- 
pieces 1 located in the container 5. 
[0021] After flushing the disinfectant / sterilising liquid 
out of the line 2, the user fluid can be supplied by the 
main water source 3 again, thus causing the sterile fluid 
to flow out and reopening the shutoff means 4 (in the 
specific embodiment illustrated). 

[0022] Altematively, the method may comprise a step 
of supplying physiological saline, instead of the fluid 
supplied by the main circuit 3 and the sterile fluid, 



through a third branch 8, independent of the oth rs, 
equipped with a third tank 8a and connected to the water 
line 2. which enables the sterile fluid to flow out and re- 
mains in the water line 2 so that it can be used during 

5 treatment of a patient (see arrow F3). 

[0023] In another, simpler embodiment, the first 
branch 6 or the second branch 7 keeps the line 2 sup- 
plied with sterile fluid which can be used during treat- 
ment. This may be achieved by providing the branch 7 

10 with a sub-branch 7a leading upstream of the first 
branch 6 - again relative to the flow F and in the embod- 
iment illustrated, with an independent tank - from where 
the disinfectant / sterilising liquid comes or connected 
directly to the first branch 6: in this way, after the step of 

15 draining out the disinfectant / sterilising liquid and clos- 
ing the first branch 6, the sub-branch 7a is opened to 
allow the sterile fluid to flow continuously into the water 
line 2. 

[0024] As shown in Figure 1, the sterile fluid is sup- 
20 plied by a second tank 9 placed on the dental unit. The 
tank 9 may be removed from the dental unit, sterilised 
and the liquid inside it changed or it may itself be 
changed if it is of the disposable type, 
[0025] The dental unit, labelled 1 00, that implements 
^5 the above described method accordingly comprises at 
least one first branch 6, independent and flowing into 
the water line 2 and at least into its branches 2a, 2b, 2c. 
The first branch 6 can, when necessary and through 
second shutoff means 6v. supply the disinfectant / ster- 
eo ilising liquid drawn from a first tank 6a, and after the first 
tank 6a is substituted with the second, removable tank 
9 (see dashed line in Figure 1) which is interchangeable 
and/or sterilisable, it may supply the aforementioned 
sterile flushing fluid that may also be used as an alter- 
35 native fluid during a treatment session. 

[0026] Alternatively, the dental unit 1 00 may comprise 
a second branch 7, parallel to the first branch 6, 
equipped with the second tank 9 of sterile fluid (that may 
be fitted without removing the first tank 6a of disinfectant 
40 /sterilising liquid), and supplying the first branch 6 down- 
stream of the first tank 6a through corresponding third 
shutoff means 1 0 so as to completely flush the disinfect- 
ant / sterilising liquid out of the water line 2. 
[0027] The second branch 7 is supplied by the second 
45 tank 9 containing the sterile fluid, placed directly on the 
dental unit 100 and being preferably of the removable, 
disposable type, or sterilisable if it Is not disposable. 
[0028] The second branch 7 may be equipped with a 
sub-branch 7a leading to a point upstream of the con- 
50 fluence between the first branch 6 and the water line 2 
and the branches 2s, 2a, 2b and 2c. and able to be ac- 
tivated through a valve 11 in such a way as to flush the 
water line and make the sterile fluid available for a treat- 
ment session. 

55 [0029] Th acc mpanying drawing also shows a third 
tank 8a containing physiological salin to supply the 
aforementioned third branch 8 flowing into the wat r line 
2 instead of the sterile fluid. Obviously, since the tanks 
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are r movable and of the disposable or st hiisabi type, 
the third tank 8a may be fitted in one of the two branches 
6 or 7 (in place of the first or second tank 6a or 9) without 
restricting the scope of the inventive concept. 
[0030] In all the configurations described, after the 
water lines have been sterilised, the sterile fluid used to 
flush the lines can be used immediately to supply the 
spray handpieces 1 during the treatment of a patient, 
thus enabling the sterile fluid to be conveyed along a 
perfectly sterilised line. 

[0031 ] The method thus devised achieves the preset 
aims thanks to a simple change in the step of draining 
out or flushing the sterilising liquid perfomned by intro- 
ducing a sterile fluid in the supply circuit just sterilised 
so as to maintain the water line and the fluid subse- 
quently used during treatment at a high level of sterility, 
[0032] Advantageously, the sterile fluid may be used 
for the treatment session or it may be substituted by 
physiological saline or by the fluid from the main water 
source. 

[0033] This change in the method involves few chang- 
es to the dental unit: at most, the addition of another 
branch whteh is used to supply the sterile fluid, and 
which does not alter the basic structure of the dental 
unit. 

[0034] The invention described can be subject to nu- 
merous modifications and variations without thereby de- 
parting from the scope of the inventive concept. More- 
over, all the details of the invention may be substituted 
by technically equivalent elements. 



Claims 

1. A method for sterilising / disinfecting the conduits 
that convey fluid to medical Instruments, especially 
handpieces (1 ) fomning part of a dental unit conn- 
prising a water line (2) which supplies a fluid from 
a main water source (3) through corresponding 
branches or forks (2s, 2a, 2b, 2c) and which for each 
handpiece (1) is equipped with shutoff means (4); 
the method comprising at least the following steps: 
removing at least the end portions of the supply 
branches (2s, 2a, 2b, 2c) or forks from their respec- 
tive rest positions and placing them in a container 
(5); introducing a disinfectant / sterilising liquid in 
each of the water lines (2) for a predetermined time; 
and draining the disinfectant / sterilising liquid out 
of the water lines (2) through the handpieces (1); 
and the method being characterised in that the fi- 
nal step of draining the disinfectant /sterilising liquid 
is effected by flushing the water lines (2) with a ster- 
ile fluid that can be supplied through a second 
branch (7) independent of th main water source 
(3). 

2. The method according to claim 1 , characterised in 
that the step of flushing with the sterile fluid is at 



6 

least long nough to allow the disinfectant / sterilis- 
ing liquid to drain out of the forks or branches (2s. 
2a, 2b, 2c) completely so that the forks or branches 
(2s, 2a, 2b, 2c) are well rinsed. 

5 

3. The method according to claims 1 and 2, charac- 
terised in that the step of removing the handpieces 

(1 ) is followed by: 

10 - astepof closin g the first shutoff means (4), thus 
isolating the forks or branches (2s, 2a, 2b, 2c) 
at least at the shutoff means (4) ; 
a step of introducing the disinfectant /sterilising 
liquid in each of the forks or branches (2s, 2a, 

15 2b. 2c) through a first branch (6) that is inde- 

pendent of the forks or branches (2s, 2a, 2b, 
2c) and that flows into the latter at a point down- 
stream of the shutoff means (4); 
a step of rinsing the forks or branches (2s, 2a, 

20 2b, 2c) and draining the disinfectant / sterilising 

liquid out of the forks or branches (2s, 2a, 2b, 
2c) by flushing the forks or branches (2s, 2a, 
2b, 2c) with a sterile fluid that can be supplied 
by a second branch (7) which is independent of 

25 the first branch (6) and of the main water source 

(3)- 

4. The method according to any of the claims from 1 
to 3, characterised in that the step of flushing with 

30 the sterile fluid is followed by a step of supplying 
user fluid from the main water source (3). 

5. The method according to any of the claims from 1 
to 3, characterised in that the step of flushing with 

35 the sterile fluid is followed by a step of supplying a 
physiological saline from a third, indepenaent 
branch (8) that is connected to the water lines (2). 

6. The method according to any of the foregoing 
40 claims, characterised in that the sterile fluid is 

drawn from a tank (9) that is positioned on the dental 
unit and can be removed from the dental unit. 

7. The method according to claims 1,2,3 and 6, char- 
45 acterised in that the sterile fluid can be used in the 

treatment of a patient. 

8. A dental unit comprising at least one main water line 

(2) for supplying a fluid drawn from a main water 
50 source (3), for each handpiece (1 ) or dental acces- 
sory fomning part of the dental unit (100); each 
handpiece (1) being equipped with first means (4) 
for shutting off the fluid supply; at least one inde- 
pendent branch (6) flowing into the water lin s (2) 

55 and, when required, introducing a disinfectant/st r- 
ilising liquid in the water lines (2), the dental unit be- 
ing chare t rised in that it comprises means (7, 
9) for supplying a sterile fluid designed to at least 
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flush the disinfectant / sterilising liquid out of the wa- 
ter lines (2). 

9. The dental unit according to claim 8, characteris d 

in that the supply m ans connprlse at least a sec- s 
ond branch (7) independent of the main water 
source (3) and of the water lines (2) and flowing into 
the first branch (6) to introduce the sterile fluid when 
required in the first branch (6) and then in the water 
lines (2). io 

1 0. The dental unit according to claim 8, where the first 
branch (6) is equipped with a first tank (6a) contain- 
ing the disinfectant / sterilising liquid, character- 
ised in that the supply means comprise a second ?5 
tank (9) of sterile fluid that can be connected to the 
first branch (6) instead of the first tank (6a). 

1 1 . The dental unit according to claim 9, characterised 
in that the second branch (7) is supplied by a sec- 
ond tank (9) containing the sterile fluid and posi- 
tioned on the dental unit (100). 

12. The dental unit according to claim 11, character- 
ised in that the tank (9) is removable and inter- 2S 
changeable. 

13. The dental unit according to claims 9, 11 and 12, 
characterised in that rt comprises a sub-branch 
(7a) of the second branch (7) flowing into the water so 
line (2) upstream of the confluence between the first 
branch (6) and the water lines (2), the sub-branch 
being designed to introduce the sterile fluid in the 
water lines (2) instead of the userf luid from the main 
water source (3) when required. 35 
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